Trait anxiety, visual search and memory for facial identities in preschoolers: An investigation using taskirrelevant emotional information  by Cheie, Lavinia et al.
Procedia - Social and Behavioral Sciences 33 (2012) 622 – 626
1877-0428 © 2012 Published by Elsevier B.V. Selection and/or peer-review under responsibility of PSIWORLD2011
doi:10.1016/j.sbspro.2012.01.196
Procedia
Social and 
Behavioral 
Sciences Procedia - Social and Behavioral Sciences  0 (2011) 000–000 
www.elsevier.com/locate/procedia
PSIWORLD 2011 
Trait anxiety, visual search and memory for facial 
identities in preschoolers: An investigation using task-
irrelevant emotional information 
Lavinia Cheiea*, Laura Visu-Petraa, Mircea Micleab
aDevelopmental Psychology Lab, Department of Psychology, Babeú-Bolyai University, Cluj-Napoca, 400015, Romania 
bApplied Cognitive Psychology Center, Department of Psychology, Babeú-Bolyai University, Cluj-Napoca, 400015, Romania 
Abstract 
The present study aimed to investigate visual processing in a sample of 65 preschoolers (4-7 years) classified as high- 
or low- trait anxious. We used a visual search task (with or without memory load) containing stimuli with task 
irrelevant emotional information (angry, happy and neutral facial expressions). The results revealed that children with 
high levels of trait anxiety took longer time to complete the visual search task when the executive demands were 
higher. However, variation in stimulus valence did not significantly affect children’s performance. The findings are 
discussed within the framework of the Attentional Control Theory. 
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of PSIWORLD 2011 
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1. Introduction 
The Attentional Control Theory (ACT, Eysenck, Derakshan, Santos, & Calvo, 2007) is the most 
influential model that accounts for the relationship between anxiety and cognitive processing, most of its 
predictions being supported by studies with both adult and developmental samples (see Derakshan & 
Eysenck, 2009; Visu-Petra, Cheie, & Miu, in press; for reviews). According to ACT, anxious individuals 
engage in task-irrelevant worry that depletes available cognitive resources. This impacts processing 
efficiency (response time, mental effort) to a greater degree than processing effectiveness (accuracy). It 
also suggests that the effects of anxiety should be weaker on tasks that require simple information storage, 
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and higher when greater executive demands are imposed by the task. As for information with emotional 
valence, ACT suggests that anxiety increases attention towards threat-related stimuli, enhancing 
performance when the required responses primarily involve the stimulus-driven attentional system.  
1.1. Developmental evidence 
Developmental studies investigating non-clinical anxiety’s effects on accuracy and efficiency of 
performance mainly confirm ACT's predictions, suggesting that higher levels of anxiety disrupt children's 
performance efficiency on working memory (WM) tasks and that high levels of anxiety can also disrupt 
children's performance effectiveness, mainly as a function of the increase in executive load (see Visu-
Petra et al., in press, for a review).   
Considering evidence for anxiety’s effects on emotional information processing, most of the 
developmental researchers have been interested in investigating attentional biases towards threat and 
threat appraisal distortions. Results revealed that, compared to their LA counterparts, HA children display 
an attentional bias towards threatening information (see Malcarne, Hansdottir, & Merz, 2010 for a recent 
review). However, with regards to visual recognition of emotional information in HA children, the 
research is scarce and inconsistent (Visu-Petra et al., in press). Using a visual search task with memory 
updating demands, Visu-Petra, ğincaú, Cheie, & Benga (2010) found that compared to their LA 
counterparts, HA children were both slower and less accurate in recognizing identities displaying 
happiness, but more accurate in identifying previously seen identities expressing anger. Also, LA children 
were less accurate in response to identities expressing anger, while HA children were less accurate in 
response to identities displaying happiness. More recently, in a delayed visual recognition task, Cheie & 
Visu-Petra (in press) also found that, compared to LA children, HA preschoolers displayed an impaired 
delayed recognition of identities with happy expressions, and a tendency to better recognize identities 
expressing anger. These findings confirm previous results from research with adults (e.g. Moser, Huppert, 
Duval, & Simons, 2008), revealing a positive recognition bias for LA participants, and a negative bias in 
HA individuals. 
1.2. Current study 
The present study aimed to investigate early precursors of anxiety-related processing specificities by 
testing the ACT’s predictions in a sample of participants belonging to an under-investigated 
developmental period (4-7 years), using a visual search task (with and without memory load) with task-
irrelevant emotional information. Based on ACT’s predictions, we expected high levels of anxiety to 
mainly disrupt overall performance efficiency when higher executive demands were imposed (i.e. in the 
memory load condition). With regards to anxiety’s effects on cognitive processing of emotional 
information, we expected to replicate Visu-Petra et al.’s (2010) results, revealing a positive recognition 
bias for LA participants, and a negative bias in HA children. 
2. Methods 
2.1. Participants 
A total of 65 preschoolers (33 girls; mean age = 5.19 years, SD = .83) recruited from three local 
kindergartens, participated in the study. Parental consent was obtained before testing for all the children 
involved,  as  well  as  informed  verbal  assent  from  each  child.  Based  on  their  trait-anxiety  scores,  two  
anxiety groups were obtained: high-anxious (HA; N = 33; mean Spence score = 32.9, SD = 13.50) and 
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low-anxious (LA; N = 32; mean Spence score = 13.06, SD = 4.45). The two anxiety groups did not differ 
in age F(1,64) = 2.1, n.s. 
2.2. Measures and procedure 
Trait-anxiety. Individual differences in trait anxiety were assessed via parental report on the Spence 
Preschool Anxiety Scale (Spence, Rapee, McDonald, & Ingram, 2001). The scale consists in 28 trait 
anxiety items, 5 nonscored posttraumatic stress disorder items, and another open-ended (nonscored) item. 
An overall measure of trait anxiety is generated based on parental ratings. 
Visual search and memory for facial identities. In order to investigate trait anxiety’s impact upon 
visual search and memory for facial identities, we used the WM-DET test,  used  by  Visu-Petra  et  al.  
(2010). In this modified version of Perlstein, Elbert, & Stenger’s (2002) task, probe matrixes of five 
pictures are used. The pictures depict gray-scale facial stimuli from the NimStim faces inventory 
(Tottenham et al., 2009), displaying angry, happy, and neutral facial expressions. After one, two, or three 
cues are displayed for 2 s each, a probe is presented – following a 6 s delay from the immediately 
preceding cue. The test consists of two alternating tasks: one in which the child has to identify whether 
the centre picture in the matrix is identical to any of the surrounding pictures (i.e. the detection task;
DET); and one in which the child is required to determine if the probe contains its immediately preceding 
cue (i.e. the WM task; WM). The test consists in 6 alternating WM and DET blocks. 
Procedure and scoring. The WM-DET test was individually administered in a computerized format, 
during a 30 minute testing session. Two indexes were computed: an index of accuracy (correct responses 
across the three WM and DET blocks) with a maximum score of 18; and an index of efficiency (reaction 
time averaged across valences and the three blocks of each task). 
3. Results 
Initial correlations revealed that age was negatively correlated with mean reaction times for both WM, 
r(63) = -.32, p <  .01,  and  DET  tasks,  r(63) = -.52, p < .01, suggesting that performance efficiency 
improves with age. Given these results, all subsequent analyses were conducted controlling for age. 
Partial correlations between study variables revealed a positive association between WM and DET 
accuracy scores, r(63) = .36, p < .01. A positive association was also found between the two conditions’ 
reaction times (RT), r(63) =.38, p < .01, suggesting a common speed of processing factor. 
Next, we analyzed performance accuracy on the WM-DET conditions, investigating the main effects 
and interactions between anxiety, age, task condition, and stimulus valence. We conducted a repeated 
measures analysis of covariance (ANCOVA) with task condition (WM vs. DET) and stimulus valence 
(positive, negative or neutral) as within-subject factors, Anxiety group (HA vs. LA) as between-subjects 
measure, and Age was the covariate. We found a main effect of task condition, F (1, 61) = 21.51, p < .01, 
Șp
2 = .26, revealing that all children performed better on the task that did not involve memory updating 
(DET). No other significant effects were found. The main differences are depicted in Figure 1.
In order to investigate the effects of anxiety on performance efficiency (response times), we conducted 
a similar repeated measures ANCOVA. The results revealed an interaction effect between Anxiety Group 
X Task condition, F (2, 122) = 4.05, p < .05, Șp2 = .06, revealing that, as opposed to their LA counterparts 
(mean WM RT = 7941.62, SE = 569; mean DET RT = 7146.11, SE = 304) HA children’s performance 
efficiency was more affected by the memory load implied by the WM task (mean WM RT = 8955.27, SE
= 569; mean DET RT = 6679.31, SE = 304). The results are displayed in Figure 2. 
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Fig. 1. (a) Mean number of correct responses for the WM condition as a function of Anxiety Group; (b) Mean number of correct 
responses for the DET condition as a function of Anxiety Group 
Fig. 2. (a) Mean RT for the WM condition as a function of Anxiety Group; (b) Mean RT for the DET condition as a function of 
Anxiety Group. 
4. Conclusions 
As expected, HA preschoolers’ performance efficiency was affected to a greater extent by the 
executive demands imposed by the WM condition. The results are consistent with previous 
developmental findings showing that higher levels of anxiety mainly disrupt children's performance 
efficiency on WM tasks and that these detrimental effects are more visible on resource demanding tasks 
(see Visu-Petra et al, in press for a review). Our findings do not reveal a clear-cut pattern of memory bias 
as a function of the anxiety group or stimulus valence. However, there was a tendency for HA children to 
respond slower when they were required to recognize a previously seen identity with a happy expression. 
This tendency is in line with previous findings showing that HA preschoolers were slower in recognizing 
identities displaying this facial expression (Cheie & Visu-Petra, in press; Visu-Petra et al., 2010). 
The study’s findings bring their important contribution in confirming the consistent pattern of results 
generated by the small number of studies exploring the relationship between non-clinical anxiety and 
WM in children. It provides developmental support for ACT’s predictions that the detrimental effects 
should be more evident on performance efficiency, especially on tasks requiring increased executive 
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control (Eysenck et al., 2007). Linking individual differences in cognitive functioning and personality 
traits early during development is particularly important as it provides a better understanding of the 
etiology of personality disorders and reveals mechanisms which can be targeted by 
prevention/intervention therapeutic programs (Ingram & Price, 2010). 
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